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Can complex parts be made of sintered metals? 


Yes—easily, accurately and in quantity. For example, the spherical bearings illustrated above are readily 


produced by Moraine from sintered metals, in quantity in one operation, without machining and to closer-than 


ever tolerances. Moraine Products’ advanced sintering techniques, engineering know-how, ar 


equipment make strong, long-lasting parts like these a routine assignment today. 


Moraine Products also produc Moraine Power Brakes + Delco Hydraulic brake fluids, brake assemblie 
master cylinders, wheel cylinders, and parts Moraine friction materials «+ Moraine-400 and M-100 autom« 
and porous metal filters + rolled bronze and bi-metal bushing 


tive engine bearings « self-lubricating bearing 


’ Moraine Products 


qc ye 
Division of General Motors, Dayton, Ohio 





WHAT 


DO YOU WANT 


im the ann EDITION 


appening in Science 
and 


What's Happs ning in Materials 


Our science column is ‘‘blue-sky,” 

but not ivory tower—the laboratory 
developments-to-watch. On this page 
you find the significant discoveries, 

the exciting trends that promise to 
revolutionize the products of tomorrow. 
Gravity control, cryogenics, atomic 
particles and radiation have been in 
the news these past few issues. Look 
for a clarification of high-energy fuels, 
a new method for super-high-speed 
photography and some Russian ideas 


on science coming soon. 


The materials page analyzes latest de- 
velopments in metals, plastics, oils 
and even paper, tabulates price and 
availability changes and shows how 
old materials as well as new ones are 


put to work. 


This a product pla > wroduct ¢ nners. Like any 
Hthe D . r , | 
other product it w be np 1S ew materials 
ocesses and ideas are introduced let us have your 
nents and crit ms they are ou most fertile source 


of new ideas 





coming 
next week... 


the 
DESIGN edition 


for January 20 


FEATURING 


® Gray iron castings. 
A special report updating available hi-temperature 


data. 


Punched cards—an answer to wiring woe. 
Black-box components teamed with a punched-card 


system can save time and grief 


Which coating at high temperature? 
Types best for corrosion resistance, erosion 


resistance, compatibility with base material: 


Ratchet layout analyzed. 


Formulas and data for precise ratchet desig 


6 Spring-loaded chucks and holding 
fixtures. 


Based on material supplied from German source: 


Selection guide for sandwich panel core 
materials. 


Structural-composite panels are aimed at varic 


design needs, and it’s the filler that’s important 


How to design multi-rate helical springs. 
Two little-known methods to assemble springs 


series tO give a varying spring rate 





SVELorntentT 


R eseancr 
and edition 


January 13, 1958 


PEePrAaRTMENTs NOW-—SPRAYED REINFORCED PLASTICS challenge hand lay-up methods 
SIDELIGHTS of making glass-reinforced products 


LETTERS SHOULD YOU USE OUTSIDE INVENTORS? Don’t solicit ideas, and set 
HORIZONS up a carefully controlled system for those that are offered 
rn CONS POINTS OF VIEW. Who owns the results of basic research underwritten 
NEW LITERATURE at a university?. 

MEETINGS 
TRENDS IN APPEARANCE DESIGN. Seats for mobile equipment designed 
PUBLISHER'S POSTSCRIPT for minimum fatigue 
FY! PERSONAL 
MOTIVATION RESEARCH—WHAT’S IN IT FOR YOU? Is it a passing fad 


WHY NOT R & D? : : 
or a valuable technique to guide product design? 





IN 
Two new synthetic fibers from overseas 

Materials progress expected in 1958 

Plastic coatings for color, cushioning and corrosion protect 
Lighter-gage stainless promised in greater widths . 


Molybdenum gets 2300 F coating 


Optical caliper for hot rod and strip 
Transformer sheeting is cold-rolled 


What the oxygen process means to stee 


Souped-up energy at work—meet the maser 
Test chamber for air-conditioning equipment 


Rocket-powered fire extinguisher for use at arctic 


X-ray pictures with sound waves 

Toothed tires for snow and soft ground 
Flexible automation tailored to industry n« 
Overrunning clutch has 39 ruby bearings 


Chemical camera shutter has no moving parts 


Washington will bear close watching this year 


Science main topic at Institute of World Affairs 


PERSONNEL Government scientists needed badly 


Computer industry draws feminine mathematicians 
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Product 


Engineering ...... SIDELIGHTS 


eeecarah 
eorronrw 
veloprnernt 





@ Seats had always been designed for what 

vas considered a relatively insensiti part 

f the human anatom Now we have 

entihc proof for what anv red-blooded 

kid always knew—that only areas near the 

ALBERT HAUPTLI publishe ischial tuberosities” (those two bony bumps 


burned in the buttocks) are relatively free 





ELMER J TANGERMAN editor f m ner endings and blood vessels 1) 
ROBERT W CARSON monaging edit ; : - 
’ he rest of the region re sponds quite 

naturally to a bouncing nde or father’s belt 


PAUL N ANDERSON associate edit 
ROBERT E ABBOTT associate edit 
JOHN KOLB associate edit 
NICHOLAS CHIRONIS associote editor @ Not too long ago inventors were poverty-stricken but high 


g £ 
RICHARD M KOFF associote edit nn) | } . lin . 1. + | na t 
NY ure ell ives were dramati qangerous ahd I 

HENRY E COOK, JR associote edit , . . , 
FORD R PARK associate editor followed b i p t-of gold p itent at rainbows end Dp é | 
ROBERT S PRENTISS associate edit earch is different and rather dull. Savs Thurman Armold, “Fach in 
ANNESTA R GARDNER associate editor , | . | l 4] 

given a section of the hay to search Ihe man who hn 
WILLIAM GILMAN associate editor 6 
FRANKLIN D YEAPLE ossociote editor I VS no more geniu than th ther 


JOSEPH J KELLEHER assistant edit 

BENEDICT A LEERBURGER, JR ossistant editor ® All this motivation research talk . 
DOUGLAS C GREENWOOD assistant editor ha ne pretty frig 
PHYLLIS B SWEED ossistont edit : de . 
DONALD G PICINICH assistant editor It was bad enough when tl marketing 
DORA K MERRIS assistant edit ) last vent about creatgtil mand 
HERBERT KEE assistant edit 

ALAN CORNERETTO assistant edit 
CHARLES J LYNCH assistant edit CHITIKING up Wa ) MaKe Ing 


t ] licly } 1 
\A } ] ( K¢ But D ot 





FELIX GIORDANO Detroit | ullible as Madison Ave eems to think 
SETH PAYNE Washington | ; 
JACK MEYER Los Angeles 


li ingin 


Opec i kind of select 


; 7 vet nd } 
te con ( in derstanding with 


RICHARD E ROOMAN ort direct we may de forced 
E G LOADER ass? art direct c1lous ind the man wh) triyls nd tand h mselt 
ANGELA M GIACIN assistant 


NORMA J VAN NESS production supe 
LILLIAM M WITHAM assistant . ° — 
@ A deep, heavily accented voice sounded through a staff t 
JOSEPH KERR consulting editor 1 short while ago saving his is Ilva Tolstoy. I am at th . 
ROBERT BRUCKNER consulting editor Club and someone here recommended I call you with 
[his was no gag—seems he’s training porpoises and what wou 
DEXTER KEEZER director economics dept “2 : aE 
GEORGE B BRYANT, JR Woshingtor mend a l plastic ke ish materia It hould be strong (dolphin l | \ 
DONALD MacDONALD Detroit ful swimme! reasonably flexible, indifferent to salt d_practicall 
WILLIAM G MELDRUM Cleveland ’ , , ; 
invisibie under water Lhe idea was to take movies of the por it 
MARGARET RALSTON Son Fro 
JOHN SHINN Los Angeles teered by skin divers through the colorful deeps. Soun ke f 
MICHAEL J MURPHY Los Angeles 
CHARLES T DIXON, JR Atlante 
KEMP ANDERSON, JR Dallos : 
JOHN WILHELM editor, world new App Product Engineering @: 
JANUARY 13 i9sse v 29. 2 . 
JOHN TUNSTALL London A McGRAW-HILL PUBLICATION — 
RICHARD MARBOIS Poris 

















DUCT ENGINEERING , 
PETER WEAVER Rio de Jane raw-H f 8 » LU y. | : sH.M Be 
J 20 N t Broadway A ‘A i N y ee e “ i 
SILKE BRUECKLER Bonn - . 
EXEC T F EDITORIA 4 \ EF s FFI w 42 “ * 
RICHARD A LAWRENCE Milon UTIVE, EDI ' , ! ICES: | 
Pre ent and rea er J J ke ecre I Exe € i « I 
RAYMOND SHAH Zurich is Ra I t av President Ed ' H. Alle o-Pre ; 
DAN KURZMAN Tokye . ns are ite from ¢ tive ‘ ee 
er ther engineered products. Position and company connection must be indicated on subscriptic 
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‘ ate 5 s ris ¥ ate ' « « s 
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MORE OF THE GARLOCK 2,000 


We 
Asked 


MANNING, 
MAXWELL 
& MOORE: 


“Why do you specify Garlock 
Klozure* Oil Seals ?”’ 


Garlock Klozure Oil 


ere! 





THE GARLOCK PACKING COMPANY, Palmyra, N.Y. 


For prompt service, contact one of our 3 offices ar 


Glhonneanll 


a a a oe 


d warehouse 











READER TO EDITOR 


Don’t Classify the Engineer cmp sear he ee ae er Simplified Drafting 


lo the Editor 


An Old Problem 


lo the I 
May | 


The Typical Engineer 
lot ! 
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DEVELOPMENTS 
TO WATCH 


A chemical camera 


t expos 


shutter .. . 
i cing ICV¢ Dp | t 
Suct ' n r An ' ; It 


Rocket-powered fire extinguishers . . . 
1 being d eloped it Naval R rch | 


Lighter-gage stainless 


D til a 


sheet in larger widths . . . 


b 


t by U. S. St 


Big sheets of light-gage stainless steel are reproduced by sa: hing the metal between carbon-stee 
eft, rolled and sheared sandwich, with thin stainless sheet st } p, t 
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y-Naal-) gl o+-)e eee 
continued DEVELOPMENTS | 


TO WATCH... | 
i 


Jeweled one-way drive . 


ee 


~\ 


as 
os 
oe © &@ 
@ @ ©.@ 


A: Drive engoged B: Drive asengaged 


An aircraft industry “first”. . . 


| 1 
; no } } 


ARG 


Cooling test-chamber is designed to put air conditioning equipment through its paces. Photo at left—chamber interior 


with its tubular lamps and metal reflectors; at right—how the two chamber sections fit together 





y+Veaal-1 al et-la 


DEVELOPMENTS 
TO WATCH 


( 
ving significance for 
hehting off of am 


he Wemocrat 


in missile 
itive duties, get 


He Te are spe 


Military Spending—will 
istration 1s exper 
expected to boost thi 


that the defense | lee 


Missile Spending 


$4-billion. Roug 


Manned Aircraft Spending 
first time since 195 


tion remaining 


Offsetting Higher Military Spending 
items such a pl 


CTVICeS 


lor one 


And the SC 
Aid to Scientific Education 


+ 


ang equipmen 


vernment 


A Tax Cut is Out 
either. Expiring 
ind some tax 
It is possible 

ted if unemp! 

Admunistrati 
hapes up Phe 
ness slide, will be 

Atomic Energy Programs 

commenrcial-sized a 


K¢ 


Patent Hearings—ar 
Patent Law. Out 


Saline Water Research 


_ 


ning around 
ire€ expected to be con 


Basic Research—programs will b 
the administration and ¢ 
Science foundation, Nat 
will get fatter budget Ih 


ind individual icntist 
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v lorid-wide ... 
DEVELOPMENTS 
TO WATCH 


Specify cold-rolled transformer sheeting . . . 


+\ 


An “optical caliper” for hot rod and strip. . . 
| | th British ] 1 an hot t 
Steel R I \ \i ‘ the width of a lon 


new synthetic fibers . . . 


ith nat 


Neither snow, sleet, mud stay these tires . . . 
from their appointed rounds vs Ital Ditta = 
1 Gigli I he I di igned 
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nside : 


witl } 
the 


COMPASS 


V-Steel Belts 


What’s your pa 

When you’ ! 
guarantee that every set of matched belts will real 
match. No matter how long you store t 
matched, too. 


1 
i 


hem, they'll 


And once they’re installed, you've got belts designed 


GREATEST NAME IN RUBBER 


i, Hy-T. ¢ 
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me" sat-) MMe ot-) >) -)-1al lal ie me) O71, | od = 


An incoming signal will cause 


Souped-up energy at = ‘#* Anne 


il 


( the CXC 


work—meet the maser 
La \ evel onal n here l ny potassium 
eparation 
1ergy mok 


} 
] 


nd mu 
nformiuty | t temperature clo 
I 
7 
it the maser int imi inother ippli 


mm quipment, incid 
. 


moireculal 
uantum-meci 
lan’? 
4 i { 


ory of what th 


inl do 


Ma 





Taking pictures 


with sound 
X-ray picture 
Argon Na 

the p! tn 

quality 


Metallurg 


tt hnigue 


detect discontinuities 1 bond 
between .the fuel and | ladding 
Then he turned the de imself 
ind showed that a usab ra\ of 
the hand could be made 

Standard ultrason 
ised, with tv rysta 
mit, one to recei' 
When the scanne1 
in the fuel element 
hand), reception 1 
white space appeat 


ensitive recording sheet 


Sound waves look inside reactor fuel 
elements, produce X-ray-like record on 
electrosensitive paper. Top photo shows 
flaws in reactor fuel element; below it, al 
same method pictures bones in hand 2 on 


fe 


10 SCIENCE 





Vi ar ) MO al-1-) -?-lallal Milam s) we 1) 


Steel: What the oxygen “°°? 


repairing on 


process means ing. Howe 


Coming up in ‘58 
Triple-threat Piges : 
plastic coatings 


Plastisol coating, sprayed an 
inside of the 

bow! fron 

breakage Formulation 

plied by Stanley Ct 

ley Works. East 


Higher-quality steel is promised by new 
oxygen process, now getting its first large 
scale US tryout at J&L Aliquippa Works 
Here, metallurgists sample heat 
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“Gunner” Don Lang, “‘zeros in”’ on te pt 
profits for our customers with his high- 
speed Flexopress ripping out machine 


gun bursts of 680 
minute. 


fast 


.680 units per minute! 


© 4 
= // 
a4 


“= 
component parts per Ma a 


— 


SET E IE” 


-_ we ae 


tors 


~— ~~ 


eet 


* - a en 





‘att anh 


automatic 


Speed plus accuracy equals low-cost 
volume. 

That’s the formula for success in com- 
ponent part production and purchas- 
ing, because you only benefit from 
quantity buying when you have a 
source that’s set up for guantity and 
quality production. 


We have high-speed equipment undu 
plicated anywhere in America. that can 
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weapon...peac 


be tooled to your job, if your job can 


absorb real quantity runs. The result- 
ant saving is what we call ‘“‘pushbutton 
profit’ for you, the buyer. It comes from 
automatic operation, making thousands 


of units every hour of the run. S THE FOMEST Ahem INO 
“ 


If “pushbutton profits’’ appeal to you 


and pushbutton methods can be applied MIRRO ALUMINUM COMPANY 
to your job, send us your inquiries, for (Formerly Aluminum Goods Manufacturing Company 


prompt quotation. 
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DELCO FAN MOTOR IS SHORTER 


Both shaded pole and permanent split 


capacitor designs save 20% in length ag RESISTANT INSULA hy DELCO 
. | MOTORS 


It) 
i 


BUILT-IN TERMINAL BLOCK l ‘ . V 


RUST RESISTANT THROUGHOU 


BEARINGS 


rs —— 
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Product 
Engineering 


HORIZONS 


Ih 


: Second Step 





Weld: 304 stainless to m é Weld: Inconel® : l-chromium alloy to ordinary steel 
Conditions: chloride cor: drag convey Conditions: hi mperature Equipment: furna: 


405 Stainless Steel Grooved Bar 
5% Chrome Stee! Lining A 302b Steel Shell 


é 


Weld: repair of cracks in carbon-molybdenum steel Weld: 405 stai: st chrome steel and A 
Conditions: no preheat possible Equipment: throttle valve Conditions: high pressure Equipment: pr: 


Now one electrode, Inco-Rod ‘A, 
...permits new design freedom 


No longer need difficulty in welding tures and good stress rupture proj To get a clearer id 
lesign possi erties at elevated temperatures. Inco-Rod “A” electrod 
f 
f 


or our new folder. It contains m: 


dissimilar alloys limit ¢ 
bilities. When a projected design calls for 

With Inco-Rod “A” electrode, joining two or more dissimilar al 
“problem” welds like those above loys, remember that Inco-Rod “A” 
are being made every day — without electrode turns many “impractical” 
special equipment and without spe welds into routine jobs ... permits 
cial training for weldors. Many users you to use the materials best suited 


case histories and gives 
on getting strong, sound, 
resisting welds between 


alle ys. 


The International Nickel Company, Inc. 


also report remarkable success with for the application you have in mind v York 5,N.¥ 


1d ( ill Street 


4\. Ni 

Inco-Rod “A” electrode in field welds INCO 

where preheating is impossible o—> 
Dissimilar alloy welds made with 

Inco-Rod “A” electrode are strong, 

ductile and resistant to corrosion in 

many media. They have high im- 

pact resistance at sub-zero tempera- Inco-Rod ‘A electrode 


bs) 1 3, 16-i1 


INCO WELDING PRODUCTS 


Electrodes * Wires * Fluxes 


4 
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THE ENGINEERING WEEK 





1) Sth t TC] th pre it baskets for 


fenders, and even ket ry H 


NOW—SPRAYED REINFORCED PLASTICS 


Rand, president of t R 


Actuall is | nN 
HOW IT WORKS 


\ 


ADVANTAGES 


} 


continued on page 19 
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THE WATIONAL SCZNE 


WEATHER PREDICTIONS FROM OUTER SPACE. Far more accur 
fore will be me f America scientific achievements 
Ir I ( physi i Year. They vill be i. cae 

I ate hurtles into spac Present p 


NATIONAL CAN HELP YOU... 


a 


reduce product cost or 
uct performance it no adea 
Here’s why 
one best materia tror 
grades of PHENOLITI 
Fibre ind Nationa Nvk 
ompromiuse in properties ¢ 

simplify productiot 

with the timed de 

parts fron 


You gall COTNP 


VV 


WEATHER EYES TO MEASURE CLOUD RADIATION 
\ 


NATIONAL 


4, VULCANIZED FIBRE CO 
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Business end of the fiber-resin depositor. One nozz 


sprays the resin and a catalyst and the other nozzle sprays 


e 
resin and the accelerator Glass fiber rovings are cut by 
the rotating cutter and spewed out at the center 


4Rolling down rovings after spray 
ing process This is done after each 
layer of rovings have been applied to 
insure complete wetting of the fibers 


Each rolled-down layer is 3/64 in. thick 


Cutter wheel with one of the injector. P 
type razor blades being removed. With 
all blades inserted, glass rovings are 


cut to lengths of 3¢ in With just one 
blade, roving length 4 inches 


Completed hull rem« 
trimmed. Total elapsed time 
hrs, labor under two manhours 


++ +} 


Some _ tensile-strength fig 


Flexural Strengths 


+; ris } t 
\\ 
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an peat Tailor ‘Flexible Automation’ 
Dernorr— Light aluminum may soe To Industry Needs 


Dertrro Bendix A 


See Rise of Feminine 
Mathematician 





lum for ire innouncing 
t means more of the tightening idmission requirem 
weight when traveling can be given ind reevaluating teaching standard 
Detroit Institute of Technology wil 


require Freshman to take courses 1 
the fundamentals of physics, chemi 


biology, geology and astronom\ 


to payload—an important advantage 


with everybody operating under state 


weight-regulation maximums i 


Philip J Monaghan, GM V.-P trv, 


Vs 
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Moly Gets 
2300-F Coating 


Wuirte Ptarns, N. \ v adding 

new twist on standard chromizing 

technique, Chromalloy Corp., of this 

city, has develope 

treatment for moly!] 

extended operation 

tures up to 2300 bl. Mol 

exceptional strength but poo 

tion resistance at high ter 

disadvantage that ha 

ipplic ition of the m 

blading, missile 

nuclear react 
Chromallo 

uid to how pel OT! 


. 4 
xisting molyvbdent 


on ceramu ind 
d metal allo 

v +} ' ' . 

rw Col pan pcrrormima 

ae ae porate aan Flame test... 

"we | bel with oxyacetylene torch drives off 

tah , 

ipulat ) att . 
liawlec cl Chromized specimen (left) resists oxidation 

extension r ft 


wvered ith Pro I ] ] NGINEERINGE 





Nov 5¢ D 1S 


Ihe treatment has been evaluated | No failure after 
Chmax Mol 
] Temperature, F 

panel with gas-air torch 


, br | Thermal cycles 

45 sec 
vcles without panel failur 
vernment agency in ted 11 ‘ Panels, treated both sides 2000 
} 2300 


Strips bent, after treating, to 15 | 2200 
angle 2350 


Surface-dented by Rockwell-brale 220 
under 10, 14, 30 and 60-kg loads | 300 


Oxyacetylene torch-heated to 2600 F 2200 
for 15 sec, 0. quenched to R.T. in 30 sec.| 
Repeated 30 times and furnace-tested| 


| 








World Affairs Group Talks Science 


PASADENA, CALI Some straight 


; } ' 
iin ) it) Att 


fans 
nm science cam¢ t of the Institute the country’s lead ( hasiz 
of World Affairs’ 34th session from the opportunities for the intelligentsia 
some well-known speakers who spoke Ihe tenth-vear high school stu 
on a variety of subject Some of the dent attends classes six davs each 
highlights week for ten months of the vear 
Kenneth Holland, president of the Roughly 42% of his classroom hours 
Institute of International Education, are devoted to science. By his tenth 
said Russia’s educational advancement vear he already has had ten 


years of 


(Continued 
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BEAVER 
BALL SCREWS 


Successor to the Acme 
screw drive and preferred 
in many applications to 
hydraulic and pneumatic 
systems. Guaranteed 90% 
efficient in converting ro- 
tary twist to linear push 
(or vice versa). Employs a 
stream of precision balls 
and ground lead to elimi- 
nate drag and wear in 
delicate instruments, air- 
craft, machine tools, mas- 
sive wind tunnel jacks, etc. 
For horizontal and vertical 
actions, indexing, inching 
and traversing. Consul- 
tation and engineering 
service available. Write 
for literature. 


ANY DIAMETER OR TRAVEL 


THE WORLD'S LARGEST 
FLOOR TYPE HORIZONTAL 
BORING - DRILLING - 
ee eee ak tee MILLING MACHINE USES 
veloped v tadiation-resist 6 BEAVER BALL SCREWS 
FOR POSITION CLAMPING 
AND 2 FOR SPINDLE FEED 


Radiation-resistant 
Grease Developed 


RAPID START 


= 
”“ 
< 
st 
x 
Uv 
bs 
«a 
2) 
z 


The same accurate posi- 
tioning, rigidity and free- 
dom from backlash essen- 
tial in this huge Giddings 
‘ = and Lewis Model 1210- 
a FUAR with 10” spindle is 
available to you for im- 
proving the efficiency of 
your equipment. Consulta- 
tion and engineering serv- 
ice. Write for literature. 


\ 


ee : 


EXTREME ACCURATE POSITIONING 


4 

Seaver 
recision Drecision 

L proiucse § products 


INC. , es gions . t INC. 
CLAWSON, MICH. | 2 commaie = CLAWSON, MICH. 


( 
\ 


eaver 
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HAYNES investment casting solves the tough design problems 


| Investment Cast 


TURBINE BLADES 
Operate for thousands of 
hours above 1500 Deg. F 


r 
ne age 


for intricately-snhaped turbine 
strength and low creep rates at | 
Blades made of HAYNES All 


ind that is why they are 


awe OY Ss 


HAYNES STELLITE COMPANY 
Division of Ur n Car Cornarat 


iay t 
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All-out Drive for Government Scientists 


ment t 


flight personnel 

[he government 1 \ il 1 
totem pole in the manpower race. Al- Reactor Output Doubled 
though it employs roughly l( of 
the nation’s engineers and scienti NT, [ut Operat 
xecrimental boiling- 


it is not to recruit this percentag 
than 


i 
recruited 


m half 


that 42 of tl plant investment pet 
supen rs rate the quality Dy 
ments Ol equal to those 
rated replacement 
that ther 
sts and engu 


vernment 


+4 





Wage-Scale Comparison 


| 


| 
Bromo-Seltzer cures missile headache .. . 


The connector spilling headache powder is part of wiring for marker that helps tech 


nicians find Atlas and Thor flight data dropped in test waters. The powder 
provides time delay before start of transmission to recovery 
GE's Phila 


after mechanica 


packed 


between contacts teams 
Audio and visual signalling does not start until water melts the powder 
delphia Missile and Ordnance technicians turned to Bromo-Seltzer 
switches failed to provide necessary few minutes delay time 


mMmanpowci 
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to put a Lad SEE In your 


CHAIN seu: 


QUICKENS THE PACE OF PROGRESS 
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POWER 
DRIVES 


Plus performance, dependability, econ- 
omy...these are the extras you want in 
your designs. But in specifying power 
drive equipment, how can you be sure 


that you're getting plus values? 


One swre way is to consult your CHAIN 
Belt Man. Have him demonstrate the three 


important plus advantages you get with 


CHAIN Belt: 


1. Plus Value in Product. Whether it's 
chain, sprocket, bearing, coupling, 
take-up, the built-in plas quality of 
CHAIN Belt products puts plus value 


in your equipment 


2. Plus Value in ipplication Assistance. 
Your CHAIN Belt Man has the know 
how to help you select the right com- 
ponent that assures plus performance 
at lowest over-all cost. Because he has 
a complete line, he can recommend 
without prejudice, the right choice for 


your design 


3. Plus Value in Service. From your 
CHAIN Belt Man in the field to the 
engineering and manufacturing de 
partments in our plants, plus service 18 
yours to command. In application, 
product specification assistance, de 


liveries that meet your schedules, 


CHAIN Belt has no equal 


For the story of the p/ws values in CHAIN 


Belt power drive equipment, turn the page 
1 pag 








the values in... 


REX ROLLER CHAIN 


Che quality of any roller chain can be determined by two factors...its ability to 
resist wear and fatigue! A chain designed and manufactured to have a longer 
normal wear life and greater fatigue resistance is a plus quality chain. CHAIN 
Belt’s quality in design... manufacture...control...gives you this plus ability to 
resist wear and fatigue. Here are two of the many important differences that 


make Rex Roller Chain so superior 


IN 
PITC H ba i bs > “peer TU U0 Ob ay Oe 
CONTROL °» ; ‘ 


In Rex Roller Chain, chain pitch is accurately controlled, not only in the pitch 
measurement in a chain strand but in each link in the strand. This means that 
every part of the chain carries its full share of the working load. There are no pitch 


variations to cause uneven loading with resulting early failures of chain parts 


ye \ IN 
7, .6hCUY 
*}) LINK 
rs Ai 
ATX / PLATES 


tities 


An important function of the link plates is to maintain the pitch of the chain. To 
do this, link plate holes must be accurately located in relation to each other and 
also parallel. To control the drive fits of pins and bushings, plate holes must be 
accurate in size throughout the thickness of the link. Hole finishes must be 
smooth and uniform 

You get these features in Rex Roller Chains through a special manufacturing 
technique of guided piercing of link plate holes...a technique that assures the 
exact type of link plate hole required, and puts the p/ws wear life and fatigue 
resistance into these top-quality chains 

For the complete story of the plus values in Rex Roller Chains, send for your 


copy of Bulletin No. 5725. 


) CHAIN ce: 


4715 W. Greenfield Ave., Milwaukee 1, Wis. 


Roller Chains « Leaf Chains « PlateTop Chains « Double Pitch Roller Chains « Sprockets * Couplings 


PRODUCT ENGINEERING * January 13, 1958 





the values in... 


REX CHABELCO CHAINS 


Where you need power drive chains to handle heavy loads at slow to moderate 
speeds, the plus quality in Rex Chabelco Steel Chains can put p/vs value into your 
equipment. These chains, in their service range, are your most economical choice 

will transmit more horsepower per dollar. They have the rugged strength 
the designed-in dependability...that resist heavy shock loads and tough oper 
ating conditions. Here are two important reasons why 


IN PLANNED 
TOLERANCES _ 


_ 





Che press fit of pins and bushing in chain side plates is an important factor in 
chain life...in its ability to resist shock loads. In Rex Chabelco Chains, these 
tolerances are ‘designed in” and held through precisely controlled manufac 
turing techniques. Even the pins and rivets of these chains have highly finished 
surfaces to provide the required precise fits. You get the maximum bearing area 
for longest possible chain life. 


IN = 
POSITIVE <) 


LOCKS YG 


Turning ot the chain pins in the side plates causes excessive wear in the side 
plate hole in any chain destroys chain pitch results in early chain failure 
In Rex Chabelco, pins have a special-shaped milled flat on the end which fits 
into a special hole in the side plate. This positive lock, plus the controlled press 
hts, prevents any turning of the pin...assures longest chain life. For the story 


on Rex Chabelco Chains, send for your copy of Bulletin No. 56-5 


CHAINee:r 


4715 W. Greenfield Ave., Milwaukee 1, Wis 


Chabelco Chains « Cast Chains « TableTop Chains « Drop Forged Chains « Sprockets « Set C 


PRODUCT ENGINEERING * January 13, 1958 











the 


Combine the low-rolling friction of a ball...the 
high load-carrying capacity of a roller...and you 
have the plus advantages in Shafer Self-Aligning 
Roller Bearings. These bearings maintain their high 
load-carrying capacity under shock loads...con 


tinuous heavy-duty loads under misalignments 





values in SHAFER BEARINGS 


Specifying Shater puts an important plus in better 
service longer life for your customers. Remember, 
a Shafer Bearing will deliver its rated load capacity 
for five years or more. Compare this with other bear 
ings with an average life rating of one year or less 


Here's why! 


RADIAL, THRUST OR 
COMBINED LOADS 


1fer free-roller design handles ra 


SHAFT DEFLECTION 


nN permits unrestr 


shaft defle »mbined loads with 


Under Normal Load Under Heavy Load 


SHOCK RESISTANCE 


y t the beoaring-quality 


The high inheren 
raceways pr des m mum resistance to shock 
these rollers 


the contact ore 


mpression 





Pillow Blocks Flange Cartridge 


Units 


Flange Units 





Cartridge Units 


Duplex Units 








tages of Shafer Bearings, write for Ey 
8 is it your copy of Bulletin No. 55. I>) 


4715 W. Greenfield Ave., Milwaukee 1, Wis. = 


28 


For complete data on the plus advan- 


= . 
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SHOULD YOU USE OUTSIDE INVENTORS? 


DO NOT solicit ideas from outside! Solicitation increases legal risk with no corresponding increase 
in the number of useful ideas. However, a carefully planned screening setup may bring in some excellent 
new products and be good public relations as well. 


SEORGE S. HASTINGS 
Vice-president in Charge of Patents 
American Machine & Foundry Cc 


SOME PRECAUTIONS 
\ numi I if 1] 


i +} 


ir 


THE RISKS 


\ 


INVESTMENT VALUE 


EVALUATION 
| } 


NOTE This is an abstract of a paper to be given at th 
American Management Association Conference on How t 
Plan Products That Sell, Jan 13-15, in New York 
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COST AND TIME TO CARRY AN 
INVENTION FROM CONCEPTION 
TO COMMERCIAL PRODUCTION. 


TION AND DISCLOSURE, STUDY OF MANUFACTURING 
PATENT SITUATION AND MARKET, ENGINEERIN 
$s? ES AND MODELS 


new 
Di-Acro 
turret 
punch 
press 


Accurate 
Burr-Free 
Punching at 
12 Rotating 


Stations 


new Di-Acro 4 Ton ‘1 


’unch Press provides ray 


NOTE: Figures and times are for a pioneer machine of medium comp 
1 high speed bread wrapping machine elling r $10,000 to be 


indexing for ingle f 50 and having a total r 


punching. Precision 
tion quickly obtained 


twin 


NEGOTIATING WITH 
INVENTORS 


4 


(Pr tm O'NEIL-IRWIN 


we raiworeinc MFG. CO. 


mac MNES 


333 8th Avenue Lake City, Minn 
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Seals of TEFLON 


tetrafluoroethylene resin 


eliminate lubrication 
... Cut maintenance 


Designing a ball valve which needs no 
lubrication was made possible by utiliz- 
ing seals molded from a TEFLON tetra- 
fluoroethylene resin. Designing with 
TEFLON resins alsoallows minimum main- 
tenance of the valve, since the seals are 
tough and durable and resistant to any 
chemical or corrosive that can be han- 
died by the valve’s stainless steel body. 
The extremely low coefficient of friction 
of TEFLON resins makes the valve quick- 
operating with no tendency to stick. Its 
design, with the ball forced against a seal 
of the resin by spring pressure, assures a 
drip-tight closure even at low pressures 

TEFLON resins are rated for use at tem- 
peratures to 500 F. Chemically, they are 
among the most inert materials known 
to science. Parts made of TEFLON resins 
are tough and durable. So outstanding 

; are these resins as sealing and gasketing 
VALVE SEALS made of a TEFLON resin permit maintenance is practically eliminated. (Valve materials, that their use is often specified 
easy opening or closing of ball valve under by Rockwood Sprinkler Company, Worcester even where their exceptional heat- and 


any pressure. Due to use of a TEFLON resin Massachusetts 


chemical-resistance are not required, In 
no oil or grease is needed for lubrication, and 


particular, TEFLON resins are used for 


extra safety and reliability. 


Packing gland of TEFLON’ improves 


tetrafivoroethyliene resins 


assembly and performance 
of new mixing faucet 


A packing made of a TEFLON resin permits smooth rotation and 


easy up-and-down motion, yet prevents any seepage of water 


through the stem of this faucet. It can be assembled into the valve 
very easily, quickly and efficiently, and the adjustment on the 
packing can be uniformly pre-set by machine, This increases pro- 


duction, saves money in assembly and virtually eliminates pack- 


ing replacements in the field. (Faucet by Gyro Brass Mfg. ¢€ orp., 
Westbury, L. L., N.Y.; parts molded of TEFLON tetrafluoroethy!|- 
ene resins by Sparta Mfg. Co., Dover, Ohio.) 

WRITE FOR DETAILS on how to use Du Pont TEFLON tetrafl 


fluoroethylene 
resins in your own designs; E. Il. du Pont de Nemours & Co. (inc.). 


Polychemicals Dept., Room 361, Du Pont Bidg., Wilmington. Del 
In Canada: Du Pont Company of Canada (1956) Limited, P.O. Box 660. Montreal Quebe 





TEFLON is a registered trademark 


TEFLON is Du Pont’s registered trademark for its fluorocarbon 
resins, including the tetraflucroethylene resins discussed herein 
This registered trademark should not be used as an adjective to 
describe any product, nor should it be used in whole, or in part, 
as a trademark for a product of another concern 








Watch the “Du Pont Show of the month” —90 minutes of the very best in live television—C8S network 








a 


\ ; 


POINTS 


Who Owns the Results of Basic Research 
Underwritten at a University? 


THE QUESTION: 


“Mutual benefits will result .. . 


l i 


t 


DR. D. J. GIRARD 


Manager, Metallurgical Research 
& Process Control! (Steel & Tube Div 
Timken Roller Bearing 
nton, Oh 


In the year 1 AS.... 


T. P. EVANS 
r of Rese h i Deve 
E 


U 


e & F 


oht be it least part i 


With results legally pr wld hi 

try to use its ideas and become financially independent « 
tributions, endowments, and state legislatures: and 
With a ‘hnancial independence’ incentive, a university 
have both greater desire and more money available 


basic research in its curriculum.” 
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OF VIEW 





“There is no ownership .. . 


of the results of basic research. In time of peace, 


the prompt publi mm of results of basic res 
D\ nvestigators rvwhere Other 


nonprofit basis, usua 
I 
asic research makes | 
D€ patentable But the « 
— ] 
earch. The origina 
have made a new 


} . 
pens 
Had ppel 


J. 


A 


Cc. BOYCE 





“There can be only one answer 
I publi nd mank gene! ( t 


; 


ORAM C. WOOLPERT, M.D. 


Ex 


“We welcome corporation support .. . 


} 


kK ) 
( 


} 
+} 


1¢ 


Not including government contracts, we recei' ibou 


] 
viduals 


innually in grants from individuals and corporations who believ« 
progress of science and are willing to support it; and who believe that Dr. L. A. DuBRIDGE 


scientin pt 


1] , President 
ogress will benefit their companies in the long run 
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QUICKLY INSTALLED 
SOUTHCO CAPTIVE 
PANEL SCREWS END 
MISALIGNMENT 
PROBLEM... 


7 mgeny 


, 
h 
b 


y- 








} 





Simplicity of design contributes to 
clean, distinctive appearance and fast, 
low-cost installation. Stand-off is 
slipped into panel hole and secured by 
flaring. Screw is passed through stand- 
off and made captive by vinyl o-ring 

Floating” screw design eliminates 
costly close tolerance manufacture and 
permits easy engagement regardless of 
panel distortion encountered under 


adverse use conditions 


che 


. RETAINING | 
STAND-OFF RING | 





SCREW 








SPECIFICATIONS 

Screw is brass, chrome plated 
can be supplied in stainless steel 
O-ring is vinyl plastic 
Overall length of screw: 15%" 


Depth of screw head 





SCREW HEAD DIAMETER a THREAD SIZE 


—_ —E 7 





Vq-20 
“%q-20, 12-24 
10-24,10-32 


Screw head is supplied plain, as 


shown, or slotted for screw driver 


SELECT CLOSURE HARDWARE TO IMPROVE 
UTILITY, APPEARANCE, AND TO LOWER COST 


eeeeeeee ee eee eeeeeeeee eee eeeeeee eee eeeeeeee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


PRE-ASSEMBLED 
PAWL ADJUSTS TO 
DESIRED THICKNESS 
AND PRESSURE 


This neat, compact Southco panel and 
door fastener is supplied assembled, re- 
quires but two rivets or bolts for low cost 
installation. It is available in three mod- 
els—large, intermediate and midget 

The unique feature of Southco Paw! 
Fasteners is the fact that, by merely 
turning the knob, the pawl is adjusted 
to a wide range of frame thicknesses 
This assures a tight grip without pre- 
Cision setting regardless of variations 
in frame or door dimensions or changes 
that are produced by wear or warping 
of sheets 

Pressure exerted by the pawl on the 
frame is controlled in the same way, by 
merely turning the knob. Against 
gasketed frames, pressure can be easily 
applied to compress the gasket 





ed 


4 . | 

= |x 

oi | 
SPECIFICATIONS 


Cadmium or chromium plated 
steel 


-/¥ (2 


- — i" 











Knol 
Protruding ribbed or knurled 
knob; flush screw driver 
slotted for large size only 


Head Styl. 





LARGE INTERMEDIATE | MIDGET 








Knob diameter % % 
Total width 2%" 1%" 
Total height 1%." 
Back of panel 

depth 


" %" 














Knob length 








<> Oe 


| 
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BLIND 
RIVETS 


34 


% TURN | ADJ a pooR | 
FASTENERS | FASTENERS | LATCHES 


RETAINING | ANCHOR 
SPRINGS 


NUTS 


eeeeeeew ee ee ee eee een eee eeeeeeee eee eeeeeeeeeeeeeaeeeeeeeeeeeeee 


ee eeeeeeeeeaeene 


FAST, HAMMER- 
DRIVEN BLIND RIVETS 
CUT INSTALLATION 
TIME 





— JB. ™ 
Oars paaed 7777 
Ss 
a“ i 
1_— J NU ~*~ 
RO SSSSSSSSSY INWAnanneeet 











You “hit-the-pin” and the rivet’s in 
No special tools to limit production or 
require maintenance, no bucking, no 
finishing. For blind or open applica- 
tions, Southco Drive Rivets save time, 
reduce costs. 

Automatic “pull-up” action assures 
uniform, tight grip 

Southco Rivets are made of aluminum 
or cadmium plated steel with cadmium 
plated or stainless steel pins. Diameters 
rn 


1 


are from to 4", grip range is from 

Increased widespread use is due to 
low installed cost and elimination of 
down time and maintenance associated 


with fasteners requiring special tools 


4 


FREE! 2000065 


"98s wee 
. 


Fastener 


Handbook f <m.. 


= 


Send for your free copy of 
Handbook No | 
Gives complete data for « 
signers on these and many other 
specialty fasteners. 52 pages, in 


7, just release 


le- 


two colors 

Write on your letterhead 
to Southco Division, South 
Chester Corporation, 236 
Industrial Highway, Lester, 
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ilm Applications with 
Low-Permeability, Heat-Resistant 


MARLEX’50 


POLYETHYLENE 


| ll 


es, 


" 


Liquid-tight pouches made from 
MARLEX 50 film are ideal for packaging 
foods or industrial products that are oily, 
wet, frozen or hygroscopic Foods can 
be boiled in flavor-sealed MARLEX $0 
packages. MARLEX 50 film is imperme 
able to moisture and most chemicals, and 
new extrusion techniques yield film with 
the burst strength and clarity of conven- 
tional polyethylene film 








New Sales Service Lab at Bartles- High strength and resistance to heat, jterilizable MARLEX 50 film is 


ville is completely equipped with latest 
commercial processing machinery and 
research apparatus, including environ- 
mental test chambers. Phillips experi- 
enced technical service staff will assist 
you in developing new products and 
processes using MARLEX plastics. Please 
make arrangements through your local 
MARLEX sales representative. 


cold and moisture adapt MARLEX 50 
film to many industrial and agricultural 
services for moisture barriers in 
building and highway construction, gar- 
ment bags, drum and carton liners, pro- 
tective and insulating tapes, high-altitude 
balloons pond liners, irrigation 
ditches, mulch, greenhouses, silo caps 
and liners, protective covers, etc 


suitable for packaging drugs, medical 
supplies and mstruments covering 
operating tables and many other 
hospital uses. Controlled orientation in 
processing yields a tough, clear, heat 
shrinkable film. Excellent stiffness and 
slip and non-blocking characteristics 
make MARLEX 50 ideal for use in high- 
speed packaging applications 


*MARLEX is a trademark for Phillips family of o 





PLASTICS SALES DIVISION, PHILLIPS CHEMICAL COMPANY 
A Subsidiary of Phillips Petroleum Company, Bartlesville, Oklahoma 


SOUTHERN & FOREIGN 
Adams Buriding, 
Bartlesville, Okichome 
Bortlesville 6600, Ext. 8108 


\ NEW ENGLAND NEW YORK AKRON CHICAGO WESTERN 
DISTRICT 322 Waterman Avenue 80 Broadway, Suite 4300 318 Water Street, 1H S. York Street 330 Security Bidg 
OFFICES } East Providence 14 8.1 New York 5 WY Akron 8, Ohio Elmhurst, tit Pasadena, Colif 
GEnevo 4-7600 Dighy 4-3480 FRanklin 6-4126 TErrace 4-6600 RYon 1.6997 





TRENDS 


— es” Oe > 2 


BROAD, BLACK BAND on new crane and ecrlier fork lift emphasizes low center of 
jravity and maintains family resemblance throughout Hyster line designed by Henry Dreyfuss 














SEATING HUMAN BODY for operating machine with 
fatigue depends on concentrating weight on two bony point 
the buttocks, roughly 41/2 in. apart, according to industrial ae 


Henry Dreyfuss. This is done by using a firm, flat cushion 
new sect developed by the New York designer for Hyster C 
consultation with Dr. Janet Travell, Cornell Medical Colleae 
This contrasts sharply with bucket seat concept, popular 
cars and said to distribute body weight over areas | 

job. Seat length is held to a minimum, based on meas 

of 95% of adult male and female population ‘see drawin 
Shorter length together with slight downward curve of 
and softer forward padding, minimizes interference witt 
blood flow in thigh Seat s back is rved for maximun 

to lower beck when erect posture is required. Support for 
of back is also provided, for + > relaxed posture during w 
periods Seat assembly was developed as a 

of mock-up) and is adjustc mea 

inclined plane to permit optimum angles at joints regarale 
size or sex of operator Available on Hyster equipment 


crane and fork lift shown on opposite page 
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motivation 
research: 


What's in it for you? 








Passing fad? Advertising gimmick? Or a valuable new 


lacie technique to guide product design? Here are facts 
to help you make your own decision. 


The Aggression Need, 


“The Conservance Need, 


; ; 


; 


Ihe Infavoidance Need, t! 


; 


\s N 


rece 
h will lead t 


; , 
l 


M-R st 


field. B 


md adve 
Most 

msumMe;#r 
lor instan 


Why don’t 1 


produc t 


they want 
transportation 
g most efhcient tran 


tion would be the one ey would buy. As ever 
that isn’t exactly the case. Efficien 


characteristics a prospec 
1. 


is only one of man 


, 
buver considet consciously or unconsciou 


his motivations? A recent study 


mn ire 
DuPont's Petroleum Chemicals Division 
motori 


What, tl 


‘tional factors governing the average 


rship of a car and his choice of a servic 


» with this answer 
ttorist owns and uses 


of the following need 


nit 
one or more 


Play Need, or necessity to relax and 


ind entertainment 


itist 
Vhe 
f ma eck ail rion 
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PROBE THAT DIGS IN 


ONE TECHNIQUE—MANY TECHNICIANS 


\\ . \! 


patterr re nfivencea by outside factors 


ss of factors, Dupont says, contribute to the 





Circumstances 





Perception 
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SIGNIFICANT PARTS | 


4 mg tg Si at ae & 


Serrated polyethylene studs... 


vadnock Mills. Div. t 


San Leandro, Calif 


Coupling links shafts, 
motors... 


Parametrics, P. O. Box 629, Costa 
Mesa, Calif. 
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‘MATERIALS - EQUIPMENT 


ie ee ae a ae 


Hydraulic motor generates electricity . . . 


t Sundstrand 
Machine Tool ¢ 2421 lit 
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Measurement-by-weight. . . 


High temperature grease .. . 


Varying orifice contour. . . 


t t Conair Inc 
W Wilson Ave Glendak 
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MATERIALS 
EQUIPMENT . 


WIRE CLOTH PARTS | 2" 





Miniature high-torque screws . . . 
Va la n i i N 
beat i 


ly 


| 
1)}a 


‘ t Voi-Shan Mig. Co 
Div. of Pheoll Mig. ¢ $463 Higuer 
St., Culver City, Calif 


Photorelay .. . 


Wire cloth parts fabricated to your order 
are a Newark specialty. One division of our 
company is fully equipped and staffed rat 
t ind \ tag tl t t Photobell Co 
to manufacture any part you 


Inc., 43 Vesev St New York 7 
need with a wire cloth insert. 


We also offer an engineering service to assist 


Push-pull magnetic grid drive . . . 


you in design or redesign of your parts. 1 
Ours is a ‘*one-stop”’ service . . . we deliver 
complete parts guaranteed to meet your 


specifications. Send for our Fabricated Parts Catalog. 


| Sewark 


fe*accuracy ie 3 ire Cloth 


COMPANY | jhishandtine oc moter aries, Fa 


field Engineering Corp., 934 Hope St 
351 Verona Avenue, Newark 4, New Jersey Springdale, Conn 
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VISTEXE@FELTS 


for positive... self-lubricating seals 


VISTEX 
PLUNGER 
PACKING 


WAAABRABBRBAS 


~ 


Are dependable seals your problem? 
Here's a new way to solve even the to 
Versatile Viste th-lTeflon I 


1 , 
Felted of Teflon reinforced synthetic fibres, these ! 


idvanced-type 
self-lubricating Felts are setting new performance standards under 
both high and low temperature operating conditions. They resist all 


acids, alkalis 


thermal stability in applications up to 420° F! 


aliphatic and aromatic compounds maintaining their 


eflon Felts withstand 


low and 


You get better, stronger seals Vistex-with 


up to 5.000 psi eliminating troublesome later il plastic I 


sealing on polished or irregular surfaces with only minimum pressure 
Vistex-with- Teflon Felts 


having a cr gh tear value Due to their great 


precision cut without ravelling 
or traving 
strength they are reusable for even greater economy 

Available in 36” x 36” sheets with thicknesses of 1/16”, 1/32”, 


{ 


1/64” or as cut gaskets, strips and washers quality Vistex-with 
Feflon Felts can economically and efficiently meet your specific 
requirements 
time —consult our engineering staff for assistance in choosing 
rrect Felt. Remember 


in the industry 


It’s the largest most experienced staff 
ind it's backed up with the largest most modern 
laboratory facilities in the industry ail 

Write today for technical Bulletin V 1-2 on your company 


letterhead ple asc 
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CRITICAL FUEL PUMP PARTS 
OF VISTEX WITH TEFLON FELT 


VISTEX 
GLAND 
PACKING 


il wil " I ri 
HYCAR © NEOPRENE ® BUNA 5S 
NATURAL RUBBER ® RED NEOPRENE 


meet ind lual cr 


American re} 
Com i 


TRADE 


MARK 








General Offices and Engineering 
ond Research Laboratories 
78 Glenville Road, Glenville, Conn 








Cut Galvanizing Costs SIGNIFICANT PARTS 
M UIPMENT 
as much as 75% with = 


ZINC RICH COATING ©® 


z.R.C. 


120m O88 CTE EL 





If you buy galvanizing—or if you have a product that 
can be improved by galvanizing you can get galvanic 
protection against rust and rust creepvage via Z.R.C. for 


as little as 1'2¢ per sq. ft. 


And because Z.R.C. is easily applied by brush or spray 
you can galvanize iron or steel surfaces of any size any 
where. And this galvanizing can be done by your own 
people—a self contained operation! 


; 


Overload relay ... 
Z.R.C. is a tree-flowing compound consisting of 95°o pure us ; : 
zinc--dries quickly to a tough, flexible, firmly adherent 
coating-——-can be built up to any thickness. No special 
mixing or surface preparation is necessary. Protection 
begins on contact and lasts (Z.R.C. will withstand over 
3090 hour salt spray testing). For prices, details and 


ordering information .. . 


the SEALUBE company 


8 Valley St., Wakefield, Mass. 


i 


i t t i i 
Rowan Controller Co 


2315 Homewood Ave., Baltimore 15 





IN DIUM has properties 


which you may need 





® Resists corrosion 

@ Aids lubrication ere ) 
. spe gs Magnetic latching relay... 

® Unique stabilization ) 9g y 
i i i } 

»mmercial quantities are available in 

indium metal (specially refined 99.999 

pure or 99.97 pure), Indium wire, foil 

bbon, pellets, spheres or powders. Als 

Indalloy ntermediate solders and 

QUALITY 


ther hi zh-purity met 115 


SERVICE 
Write Dept. P-] for new Indium bulletin 


INDALLOY Intermediate Solders RESEARCH 


tHE INDIUM corporation or AMERICA, GR ye: paaetard, yp degtaag-— aw 
1676 Lincoln Avenue * Utica, New York 


ce 1934 Pioneers in the Development 
ft eenttestinin alt tealiuen tao taeaien Princeton, Ind 


AWG Potter & Brumfield, Inc. 
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BLACK 


or the 


i/lusion 


of black? 


Imported 


is saturated 


with “black gold’’ — the best natural 


graphite of more than 99% pure carbon 


Black as midnight but more impor- 
tant, imported CASTELL stays black on your 
drawing without flaking or feathering, stays 
black when it faces the relentless light ot 
the blueprint machine. The blacker the line 
the sharper the print 

With maximum graphite content and 
optimum granulations, there is no need to 
add foreign oily substances to g 
the illusion of black. CASTELL is born 
black. Our exclusive microlet-milling re- 


ive CASTELI 


duces the particles to perfect size and 
consistency, gives you clean, sharp, CxX- 
tremely opaque lines that make hundreds 
of prints without losing their reproductive 
qualities. 


20 scientificaily-uniform degrees, 8B to 
10H, close-textured lead that can take and 
keep a point, remarkable 


erasability that leaves no ghosts, color- 


needle-sharp 


‘ hh s% - -_ - 
AW. FABER 


NEWARK 3, N. J. 


Tle Proudest | 


Castell in Canada « Write Hughes Owens Co 


Ltd 


coding in the harder drafting degrees for 
instant identification — these are some of 
the reasons why CASTELL is hailed as the 
Drawing Pencil of the Masters. You owe 
it to your All good 


it. . why not call yours 


ireer to use CASTELI 
dealers Cari 


today ? 


CASTELL LOCKTITE (with Tel-A-Grade Indi- 
cator) for those who prefer a feather-weight 
holder with degree indicating device. Grips the 
lead like the jaws of a bulldog to prevent 
slipping or turning. One hand push-button con- 


trol reduces graphite stains 


Imported CASTELL 9030 Lead — with the iden- 
tical graphite that made Castell wood pencil 
world famous. Usable in all standard holders 
but a perfect mate with LOCKTITE. Also available 
in a kaleidoscope of colors 
tube, 12 leads each 


Packed in plastic 


Mor 


PEN 
co. 


CASTELL i= 


= 


-s 


; 


os AW FABER ¢ 


PREFERRED BY PROFESSIONALS IN EVERY CIVILIZED COUNTRY ON EARTH 
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ARE YOU BUYING ROTARY PUMPS... SIGNIFICANT PARTS 


MATERIALS 
..-from a a EQUIPMENT 


COMPLETE* 


LINE 
Like Viking? 








} 


i> 


> ke 
‘@ 
U 


rh 


* You can choose from over 750 catalogued models 
—or from hundreds of special arrangements—or 


Viking The Leader — 5 have one built particularly for your needs. 2 3 





c 
‘ Not a Follower in Rotary Pumps to 1050 G.P.M. Write today for folder 585X 
Act d 
Cedar Falls. lowa. U.S.A In Canada, it’s “ROTO-KING”™ pumps t a st Acro Div 
Offices and Distributors in Principal Cities See Your Classified Telephone Directory Robertshaw-Fulton Controls Co., Colum 
SEE OUR CATALOG IN SWEET’S PRODUCT DESIGN FILE bus 16. Ohio 





Flame-retardant laminate . 


ira 


CeESISM | sis1vs3h6601 
engineers! 
CONSIDER 


tives you a concise discussion on meta PORCELAIN 
TOPICS DISCUSSED INCLUDE ENAMEL 








g and pre 


Richardson Co., 2765 Lake St., Melrose 


sab Porcelain Enamel today is 
n Sf g Capacities 





being used on many con Park, Ill 
sumer products, stainless 





Oe steel, sheet steel, cast iron 
and aluminum chosen 
for its beauty, durability and Flame-retardant laminates 
versatility . dif ‘ ' f 
We are manufacturers of 
porcelain enamel! and offer 
consultation and research 


“ENTE 


facilities. We will recommend 
enamelers who ore qualified t i it 
to handle your requirements 


C. W. TORNGREN 


e822). Bet belek o cen © Baa?) 
236 Pearl St.. Somerville, Mass. 


et “WORLD'S 

=) MOST COMPLETE t fa 
CERAMIC t 
SUPPLIER" 


—_ ‘. ome 
OMMEL 9: 









j A ] — COMPANY 
y ate DEPT. 6031+ PITTSBURGH 30, PA. Continental-Diamond Fibre Cor Sul 
eee eee ee ee ee ee ed WEST COAST 4747 E. 49th STREET, LOS ANGELES of Budd Co., Newark, Del 
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DELIVERED / 4 Packard two-speed motor 


Either you wash light and heavy 
clothes differently, or you run the risk 
of ruining the delicate fabrics, or let- 
ting the heavy ones remain half-clean 


Mechanical speed-changers can help 
you solve this problem. But they’re 
complicated, cumbersome and costly 
However, until Packard Electri 
stepped into the situation, that was 
all there wa 


Then, by working closely with wash- 
ing machine manufacturers, and by 


drawing upon years of motor 
ment and production 
Packard Electric produced the 
two-speed electric power unit 
washers. It had just the right 


experiel 


ot speed, power ind torque 
gave Packard’s custom 
petitive plus that’s being t Pack a 
throughout the industry ( (l] 
Packard Electric’s resear 
ing and produc tion team 
record of accomplishme nt 
custom-built motors work 


electric 


><. 





(Adi ertisement } 


SPECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER I11—Lustrous, Corrosion-Resistant Finishing with 
Chemical Polishing Iridite 


WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They ore generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of 
@ non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 
specially trained personnel are required. 
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Natural Magick 


POWER TRANSMISSION 


LABORATORY PUBLICATION 


Impact of Automation HIGH-TEMPERATURI FLECTRI 
FURNACI 


SEALS FOR ROTATING SHAPRTIS 


CORROSION RESISTANCE OF 
Reading and Recognition PER, COPPER ALLOYS 
Technology and People by Computers 


4 ‘ 
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PUMP 


Liquids WITHOUT 
se CORROSION 


or 


Slurries } CONTAMINATION 


Wavelike 
Motion 
of Stee! 
Finger 


oe ne, 


> 





Forces Material Through Tubing 
Capacities 

0.2 cc. per min 

to 4.5 G.P.M 


Prices range from $60.00 to 
depending on size $550.00 


and accessories 


Write for Catalog 


SIGMAMOTOR, INC. 


31 North Main St. 7 Middleport, N.Y. 


7 }, a 
‘ Jhon you need GC Omg Ac , 
a 
foiratte , AAD cally 
operated. <lource Of 


HIGH or LOW 
Pressure STEAM 


HOT-SHOT- 
(ize STEAM 
ENERATORS 


are available in 

all sizes—for . 
every conceivable 

purpose! 

Used by the 

leaders of industry 


throughout the 
world—Since 1917 


Send for Free Copy of \\ 
10 page Data File! ~s 


AUTCHAATIC 


STEAM PRODUCTS CORP. 


140 West 3ist St. New York 1. mY BR. 9.9736 





50 MEETINGS * SHOWS * EXHIBITS 


i —> <5 bh - 2 


National Conference on Automation Systems sponsored 
by Electronic Industries Assn., at Arizona State College, Tempe 
Ariz. Sessions cover use of electronic systems in business and industry 
For information contact the EIA Room 650, 11 West 42nd St., New 
York City 


American Society for Testing Materials, conference for the 
proposed new four state district—New Mexico, Arizona, Utah and 
Colorado. For information contact J. L. Abbott, 1902 Richmond N. E 


Albuquerque, N. M 


American Society of Heating and Air-Conditioning 
Engineers, Penn-Sheraton Hotel, Pittsburgh, Penna. Papers cover 
aspects of solar energy, panel cooling, dynamic heat storage systems 


etc. For information contact W. M. Vidulich, 62 Worth St.. New York 13 


National Technical Conference, Society of Plastics Engineers 
at Hotel Sheraton-Cadillac, Detroit, Mich. Over a hundred papers will 


cover developments, methods, materials, and techniques in plastics 


Midwest Welding Conference, sponsored by Armour Re 
search, Illinois Institute of Technology, and Chicago section, American 
Welding Society, at lilinois Tech Chemical Building, 3255 Dearborn St 


For information contact Harry Schwartzbart, 10 W. 35th St., Chicago 


Society of the Plastics Industry, Reinforced Plastics Div 
Technical and Management Conference Edgewater Beach Hotel 


Chicago. For information contact the Society, 67 W. 44th St., NYC 


ASME Gas Turbine Power Div., Conference and Exhibit 
Shoreham Hotel, Washington. Exhibits are limited to gas turbine power 
plants, component parts, material and accessories For information 


contact ASME, 29 W. 39th St.. NYC 


Pressed Metal Institute, Spring Technical Meeting, Sheraton 
Cadillac Hotel, Detroit, Mich. For information contact the Institute 
3673 Lee Road, Cleveland, Ohio 


4th Nuclear Engineering and Science Conference, 
managed by American Institute of Chemical Engineers, with participa 
tion by ASME, AIEE, American Institute of Mineral Metallurgical, and 


Petroleum Engineers at International Ampitheater, Chicago 


ASME Aviation Division, Conference at Statler-Hilton, Dallas 


Texas. For information contact the Society, 29 West 39th St., NYC 


ASME Committee on Management, Conference at Somerset 
Hote!, Boston. Mass. For information contact the Society 29 West 39th 
St., NYC 


27th IRE National Convention and Radio Engineering Show 
Waldorf-Astoria Hotel and New York Coliseum. Program includes 
275 papers covering fields of all 27 IRE professional groups. 850 
exhibitors are participating in the show. For information contact E. K 
Gannett, 1 East 79th St., NYC 
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z» 
the proof of a metal 
is a cast test bar 








Me, = 
ee 


the proof of a casting 
is the casting itself 


NEW ARWOOD PROCESS NOW GUARANTEES 
PROPERTIES IN THE CASTINGS THEMSELVES! 


Arwood’s new process produces 
aluminum castings that exceed “Air- 
craft Quality”... Arwood guaran- 
tees 37% greater tensile strength... 
52% greater yield strength... a 
three-fold improvement in elonga- 
tion... based on specimens cut from 


° ' 
the casting! 
Arwood enginee! 
entirely new | 
casting the Sul 


1g } 


arwood 


AWAIT < A 
ATN 


irca 


VN BROOKLY GROTON, CONN.; 


ARWOOD PRECISION CASTING CORP. 
325 West 44th Street, New York 36, New York 








—_——- 
{4 WEW HANDBOOKS | Publisher’s 





a | a OL fed a lo) 
HANDBCOK OF wl 


NOISE CONTROL SS 


<«<, 


team 
I 1 yr noise 
I are a staff of specialist Edited by 
Cyril M. Harris, Acoustics Lab., Columbia U 
1184 pp., 700 illus., $16.50 





2,7 ENGINEERING 
{ine MATERIALS 
S, ou HANDBOOK 


— 


" Prepare by a aff of specia t 

Edited by Chartes L. Mantell, Consulting 
Engr.; Newark College of Engrg. 1906 pp 

648 illus., $21.50 





ELECTRONIC on 
DESIGNERS’ ~ 
HANDBOOK = °~; 


at a Navel rT ar etw re 
Ane By Robert W. Landee, Potter 
Pacific Corp.; Donovan C. Davis and Albert 
P. Albrecht, Gilfillan Brothers, inc 1152 
pp., 984 illus., $16.50 








3443 10 DAY EXAMINATION 


MAIL COUPON BELOW 


cGraw-Hill Book Co., Dept. PE..1-13 
W. 4ist St.. N.V.C. 3 


Hdbk. of Noise Control, ¢ 
Engineering Matis. Hdbk 
Elect. Designers’ Hdbk 


PRINT 


r price and terms outsid 
McGraw-Hill Int'l 
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INDEX TO 
ADVERTISERS 


Allied Research Products, Inc 
American Felt C« 

Arwood Precision Casting Corp 
Automatic Steam Products Cc 


Beaver Precision Products 
Bethiehem Steel C 


Chain Beit C 
Chicago Rawhide Mfg. C 


Haynes Ste 
bide Corp 
Hommel Co 


indium Core 
Internationa 


McGraw-H 

Mirr Aluminum 
Moraine Products 
Motors Corrs 


National Vu 
Newark Wire 
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Sealube Cc 
Sigmamotor 
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Boston 16 
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Los Angeles 17 
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Pittsburgh 22 
Bidg.. Atlax 

St. Lovis 8 
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net 


San Francisco 4 


st., Douglas 





or 


our 


Dial Works Silent Caddy 


The Well-dressed Phone 


You can take it with you 








MORE 
INFORMATION 
ABOUT... 


general engineering 
metals and alloys 


non-metallic 
materials and finishes 


fabrication and 
production processes 


power transmission 


mechanical parts 
and design analysis 


fastening and joining 
motors, engines, controls 


electrical and 
electronic components 


hydraulic and 
pneumatic.equipment 


“I can find you 
the very latest 
developments in 


Product 
Engineering’s 


BIG, 


thumb-indexed 


DESIGN 
)IGtS 
SUE!" 





. 


* ¢e 





WHY 
DON’T THEY 
RESEARCH and DEVELOP. . 


a 
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gil 
= 








ject but neither the time 


jineering will welcome 


‘tific principles but lacking an 


nor inclination to do the n 


and pay $10 each for 


inspired manufacturer 


eces 


similar ideas base 


don 


ary R&D 
known 





How's your fastener [.Q.7 


turned Out recent 
a specihic fastener nee 
bolt might perhaps 
you are now 
be pleased to a 
yet 
THLEHEM STEEL COMI 


n the Pacif ast Bethlehem produc 


stion: Export [ but 
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SHAFT-TYPE OIL SEALS M 
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The advanced leve 


SIRVENE SYNTHETIC RUBBER PRODUCTS 


C R INDUSTRIAL O-RINGS A fu 
f C/R O-Rings in sta 


SIRVIS-CONPOR MECHANICAL LEATHER 
Prooucts The e of mechar 


ICKINES, ¢ 


CHICAGO RAWHIDE MANUFACTURING COMPANY 


Cc Ho igen: Uctre) 1237 Elston Avenue * Ch = 22 — 
RAWHIDE 





